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N / 6 A ball s thrown in the air. Its haight, aftar  saconds can ba given by tha formula
200
2) Graph the function bolow;
5) From your graph datermine the maximum haight the ballwill reach;
<) Fror e
) From your graph datarmine tha fima whan the bl has reached 14 meires in haight
eg
Consider the quadratc function

@ Complete the table o valucs
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g Graph the function y = ~2* by first completing a tablo of valuos.
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g Gavinvests $10 000 a(#%pa with interest compaunded annually. The growth pattern can be
givan by the exponential functio 2. whera n s the numbr of yaars of the
investment and Ais the amount 1o which e mvesiment grows.
Somplete the table of vllies;
) Flot your values on the piane provided;
©) From your graph, detarmine the numbar of years it would taka for Gav's invesiment would
orow 10 doutle his origina invesment.
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INVESTIGATION: Gonsider the formula y = 3x. What value never changes?
“This means that y is in proportion to the value of x, that is, y is always triple x.
Sowe could write y = 3x as y « x
where & means “is in proportion to” and simply means that
there is a constant value muliplying  (in this case, 3).
The constant of variation (in this case, 3) i also the gradient
of the straight line graph that represents the relationship
between the two quantities.

hat sign means
“is in proportion to"

yxx

Consider the formula for the area of a circle. What value never changes?
This means that the Area s in proportion with the square of the radius.
S0 we could write 4 = 72 as

100 1 |

To solve direct variation questions:

1. Replace the o sign with "=k x';
2. Substitute all known values and solve for k:

3. Rewrite the original equation with the value of k subbed;
Now answer the question
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eg Iy varies directly as x and y = 8 when x = 12, find k and write an equation that
expresses this variation,

eg Iy varies directly as x and y = 24 when x = 16, find y when x = 12.

eg If tvaries directly as the cube of w, and t = 1728 when w = 6, find the value of t
whenw=45.

g The surface area of a cube varies directly with the square of the length of the
cube's edge.
a) Acube of edge length 5.5cm has a surface area of 181.5cm*. Find ther
constant of variation

b) Hence calculate the surface area of a cube with an edge length of 7.2cm.

Practise using this site:
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STPANGE QUESTIONSNIP?!

Use the U-turn approach!

TURN

s the only way to go if

you need 1o change from

one unit to another!

g A new car has a fuel consumption of 7.2L/100Kkm.
a) How much fuel is required for a journey of 3 600km?

b) The car has a petrol tank which holds 75L. How many km can it do on a single
tank (on average)?

Calserstracey_te n
levelsimath._s nonlinear

relaionships docx

&g Research conducted by a physiotherapist has determined that the height-to-
mass rate (in cm/kg) of adult males is 2.26. Use this information to predict;
a) The height of a 75 kg adult male

b) The mass of a 195cm adult male.
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112 quantities VARY INVERSELY then an increase in one quanlily resulls in a decrease in the other
quantity and vies versa.
Inverse varialion s represented oraphically as hyperbolas.

&gy varies inversaly with x, and y = 10 when x = 2.
2) Find the constant of variation, k and hence the rule rolating x and y

b) Plot a graph of the relationship between x and y for postive values of x.
v
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g When a Vied 1o a carlain object, its Jy as its mass. When
h of an objoct 12mis", i3k
) Find the constant of proportonalily.

6) Find the rula relating acoelaration and mass.

©) Find the acceleration of a 1.5kg objoct

@) Find the acceleration of a 6ig objoc.

g The intensity of light (L) on a screen varies inversely as the square of the distance (D) between
the screen and the light source. I the screen has 24 units of lumination when the source is 4m
away, determine the flumination when the scroen is 6m away.

g The ime taken to complete & job varies inversely as the number of workers. Il 16 workers could
‘comploto a task in & days, the time takan for 25 workers working 2t the same rato s closest to:

A 267days B 384 days C 7days D 9875 days
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g Patar notices that his 15 finches fook 6 days to amply iheir saad containar. He added 3 more.
finches 1o th cage. How long wouid i taka the finchas fo consuma tha same quantiy of soad as.
they did before the 3 were added?
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(G"APHe OF PHYSICAL PHRNOMEND

g syed co.ukg/ Socear and Graphs

SMARTBOARD PAGE: physical phenomena ~ SMART Notebook

In many cases, an algebraic function can be used to graph a physical situation.

eg The population of an island is increasing exponentially. The population of the

island is modelled using the formula 7 = 40000{1.03)", where P is the population and t

is the time in years.

) Whatis the inital population of the island? (This is the value of P when t=0).

b) Complete the table of values:
‘x‘n‘s‘wo‘w‘zo‘zs‘
L*P ] \ | \ \ \ |

) Neatly sketch the population graph

) Use your graph to estimate the population after 18 years.

#) Estimate the time taken for the population to reach 59 000

) Extrapolate your graph to obtain an estimate of the time taken for the popul
reach 100 000.
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&g A cinema owner believes that more people

attend the movies on cold days and

50 believes the number of people attending each session of the movies varies

inversely with the temperature of the day.
When the temp is 15°C, 80 attend a movie. Given that the cinema has a maximum of
120 seats and the cinema owner believes that a minimum of 40 people will attend,
regardiess of temperature:
a) Write an equation connecting the number of people attending the movie, N, with
the temperature, T.
b) Complete the table of values below;
T [ s [0 [ 15[ [ 2 [ [ %]

NN I N A N N N A

Graph the relationship between attendance and temperature.
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PAST HSC QUESTIONS

2011

‘Which of the following graphs best represcnts the equation
number greaer than 17

@ ®

(@ The air pressure, P, in a bubble varies inversely with the volume, V, of the
bubbie.

@ Wite an equation relating P, V and a, where a is a constant 1

i) Itis known that P=3 when V

By finding the value of the constant,

the value of P when V=4,
(i)~ Sketch a graph to show how P varies for different values of V.

Use the horizontal axis to represent volume and the vertical axis 1o
represen air prossure
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